Searching PAJ 



1/2 ^-V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-106117 
(43)Date of publication of application : 11.04.2000 



(51)Int.CI. 




H01J 37/147 
G03F 7/20 
G21K 1/087 
G21K 5/04 
H01L 21/027 






(21) Application number : 


10-278063 


(71)Applicant : 


ADVANTEST CORP 




(22)Date of filing : 


30.09.1998 


(72)Inventor : 


HARAGUCHI TAKESHI 








DAIKYO YOSMHISA 





(54) ELECTROSTATIC DEFLECTOR FOR ELECTRON BEAM IRRADIATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce charging up of a 
holding member of a nonconductor causing a drop of 
position accuracy for exposure and to prevent the 
loukling in the positional accuracy for exposure. 
SOLUTION: In an electrostatic deflector for an electron 
beam irradiating device equipped with plural electrodes 
11 and a holding member 12 to mutually separate and fix 
the plural electrodes, the holding member is made of a 
high resistance material having a specific resistance of 1 
x 103 ilcm-1 x 105 Q.cm, and is axisymmetrically 
connected to a designated electric potential source. The 
holding member 12 also has a metal coating circularly or 
cylindrically provided at an end on a specimen side, and 
the metal coating is connected to a prescribed potential 
source. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It sets in the electrostatic deflection vessel of electron beam irradiation equipment 
equipped with the attachment component which separates two or more electrodes and these 
two or more electrodes of each other, and is fixed, and, for said attachment component, specific 
resistance is 1x103. Omega-cm -1x105 Electrostatic deflection machine of the electron beam 
irradiation equipment characterized by being made from the high electrical resistance materials 
which are omega-cm, and connecting with axial symmetry in the predetermined source of 
potential. 

[Claim 2] It is the electrostatic deflection machine of electron beam irradiation equipment 
according to claim 1, and said attachment component is circular at the end of a sample side, or 
an electrostatic deflection machine of electron beam irradiation equipment which has the metal 
coat prepared in the shape of a cylinder and by which this metal coat is connected to said 
predetermined source of potential. 

[Claim 3] It is the electrostatic deflection machine of the electron beam irradiation equipment 
said whose high electrical resistance materials of said attachment component it is the 
electrostatic deflection machine of electron beam irradiation equipment according to claim 1, and 
are high resistance ceramic material. 

[Claim 4] It is the electrostatic deflection machine of the electron beam irradiation equipment 
with which it is the electrostatic deflection machine of electron beam irradiation equipment 
according to claim 1, and, as for each electrode, surface [ at least / a part of ] is covered with 
the metal coat, and this metal coat touches said attachment component. 
[Claim 5] It is the electrostatic deflection machine of the electron beam irradiation equipment 
with which it is the electrostatic deflection machine of electron beam irradiation equipment 
according to claim 1, each electrode is the nonconductor ingredient which covered surface [ a 
part of] with the metal coat, and said metal coat does not touch said attachment component 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , , ._. 

[Field of the Invention] This invention relates to the electrostatic deflection machine used with 
the electron beam irradiation equipment which irradiates the electron beam of an electron beam 
machine, an electron microscope, etc. An electron beam can extract a cross section even to 
dozens of nm, and the equipment which irradiates the electron beam of an electron microscope, 
an electron beam machine, etc. is put in practical use. In such electron beam irradiation 
equipment, in order to change the exposure location of the electron beam which it converges on 
a sample, deflecting system is used. As deflecting system, although a deflection area is large, and 
the electromagnetic deflection machine or deflection area where a speed of response is 
comparatively low is narrow, an electrostatic deflection machine with a high speed of response 
or the thing which combined these is used. This invention relates to this electrostatic deflection 
machine. In addition, although the following explanation explains the electrostatic deflection 
machine of an electron beam machine as an example, this invention is not limited to this, and if it 
is an electrostatic deflection machine used with electron beam irradiation equipment, it is 
applicable [ this invention ] to anythings. 
[0002] 

[Description of the Prior Art] Detailed-izing and densification of an integrated circuit progress in 
recent years, and detailed-ization beyond this is becoming difficult with the photolithography 
technique which has been the mainstream of detailed pattern formation for years. Then, instead 
of a photolithography technique, the exposing method using charged particle beams, such as an 
electron beam and an ion beam, or the new exposing method using an X-ray has been examined 
and implementation-ized. Among these, sjnce the electron beam exposure which forms a pattern 
using an electron beam can form a detailed pattern 0.1 micrometers or less, it is in the limelight 
The operation stabilized as semi-conductor mass-production equipment also in the electron 
beam machine in connection with this, a high throughput, and the further micro-processing 
nature have been required. 

[0003] In the conventional typical electron beam machine, the deflection means which combined 
the electromagnetic deflection machine and the electrostatic deflection machine is used, and the 
main deflecting system and an electrostatic deflection machine are called a secondary deflector 
for an electromagnetic deflection machine. After dividing the deflection area (the main deflection 
area) of an electromagnetic deflection machine into some small fields (secondary deflection 
range) for a while from the deflection area of an electrostatic deflection machine and locating a 
deviation location with an electromagnetic deflection machine at the core of each secondary 
deflection range, it is common to deflect each secondary deflection range with an electrostatic 
deflection vessel. Although the projection lens for irradiating on a wafer the electron beam with 
which the cross section was fabricated suitably is built in the column of an electron beam 
machine, the electromagnetic deflection machine mentioned above and the electrostatic 
deflection machine are arranged in this projection lens and the form where an electrostatic 
deflection machine is specifically held in an electromagnetic deflection machine in about one 
body. 
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[0004] Therefore, on an electrostatic deflection machine (secondary deflector) and the 
components of the circumference of it. although workability and precision are good, if a 
conductive high metal is used, un-arranging [ that the speed of response of an electromagnetic 
deflection machine (the main deflecting system) becomes slow under the effect of an eddy 
current ] will produce them. This poses a problem very much for the electron beam machine of 
which the high throughput is demanded. 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi.eije 



2004/07/06 



(19)B*ffl#iWt (JP) 02) & 4$ jft & $g (A) 



(ll)ftittHB&H## 

#^2000-106117 
(P2000-106117A) 

(43)&M H ¥/£!24p4 /ill 0 (2000. 4. 11) 



(51) IntCl. 7 
HOI J 37/147 
G 0 3 F 7/20 
G 2 1 K 1/087 
5/04 

H 0 1 L 21/027 



5 04 



F I 

HO 1 J 37/147 
G 0 3 F 7/20 5 0 4 

G 2 1 K 1/087 
5/04 

H 0 1 L 21/30 5 4 1 B 



C 2H097 
5C0 3 3 
D 5F0 5 6 

M 



(2D mw»# 


ftHHMO-278063 


(71)tHfflA 390005175 






(22)ttiKB 


¥fi£l0¥ 9 30 0 (1998. 9. 30) 


y&mmm&m 1 t B32# i * 




mmwm ma «± 


















(72)?£W# *S »X 






j|tf«»UM£»»riTBa2»13 t*5££ 












(74)ftSA 100077517 






#s± sea « <*4*) 






F*-A(0#) 2H097 BA02 BB03 CA16 LA10 






50033 GG02 






5F056 AA15 CC01 EA06 



(54) B8WO*i»] **K-Z»MWW«>IIHWW» 



(57) CI 

wm&wn Wion® 1 1 i:. *ft©«<resv>fc 

iHiUTBS-frSfiHSaWl 2 t^Stflf-^ 
x l 0 3 U • c m~ 1 x 1 0 5 O • c m"Pfe?>iSSK0 
V>3„ 




-12 



■31 





(2) 




n 2000-1061 17 



©ff^Hffl8Sfc43l>T\ 

WBafiatSSWtt^ JtSffiff lxi03Q-cm~lxl 

05 q • cmx^mmmn-eff^nxm, 

2 ] « 1 !£««©«* 2-.WBMSM© 

bi#* 3 ] i fce«©*F e- L.mmm<o 
mnmfo&x&ox. 

mnm^x&-oXs 

&*n«, mffi<D'pft<tt>~&&&sw&'zmt>tix 

raws 5 ] mm i fcia«©w?e-.w!a8*««© 
mm<o-3^mwmxm^rc^mminx 

[0 0 0 1] 

J!S«Slllfffiffl«ns#«filSKStel8t5« 

g T e-Agftgsfc h ©«? e- Aifiswr s sua* 
*ift«nT^s. c©j:5ft*fi!-.MiMfS«* 

B«St^jb%&&g©Kl , #*<Iftt§> Xtt^ti&^rffl 

[0 0 0 2] 

[fiatofttft] iftjgiilSS©?8i&ffl<fc&tfiS®Kft:# 

it», &i£ffia/S$->]&l&®£MX'3Z>-3lt7* h u y 

Sffi-ea c nw±©?sfflit*w u < & t € 



[0003] um<Dmmw*m? \£-i±myt%mxn. 
sn, «awiiani«±fiiifti»fc» i««astt«Hii«as 
mmm\^m<om^9m £ o '> Mvs aaofr ©«« (hi 

flftKH) fc#»JU «KOI|Si»k:«t«ffl|piIffi«**fiiJ 

B«iiqrtBBB*fliiSirr*©j!MWST**- *?vt-as 
h^^±.\z.w^t^rz^>(o^B\yyX^nM^nx 

[0 0 0 4] Slot, Mlfflffi (MfliiWB) Rtf 

H5a©»iftte» »itt-*«*ttfi»T?*** , *«tt©« 

C^ffllfllS) ©JSWIJBWi < & * 2: V-»o fc^itetf £ 

-AM^SBtc fcoT^HHcHIBi:**. 

<«ft», Wtt©*«K*WB («AtfT/U5-f) ©rt 

3fflgflWSAlTiC(7/l/5^ k^k^^ >©ft-&W) *7 5 
•y ^ fcffilliRX b /£ t ©(c 6^*6 r> * ^ff "3 TUttfilo] 
Ci^U coMHHBikttOT/l/S-f-fe^Sy*©* 

[0 0 0 5] m 1 »; «^t:-i,S7tSB©il«<SlB]^ 
©fHSW*iSf HW6 9 , (a) ttlHWII(8«©i«KB 
(b) (a) lc43«tSA-A' «lft»e>Mfe±ffi 
H*, (c) « (b) tcfett?. B-B' »t»r3fc»fffi 

a^r^n^n^LTv^o 0^©#M[Bit§ i ot±, ± 

AS^BfcfeV^T, tt8tfllft«©rt»h:iB««n, BIJ 
®fo&tLXm^ZK%° H^©J:5fc, HWfllPlSl 

ott, «ns i it, i snsf 

^P3l8i«©«}$^« 1 2 k*»6«««nTV>*. 
[0 0 0 6] «HSfl ltt, 8ffl©AlTiC -tr^S-y^© 
Sffi^Ej ~E 8 tcioTS^tl, ZMWrtEi (i 
= 1~8) «, WRi 2©fi»TIW#Wi:EBHJ£**i 
(01 (b) o ^«ffittE t «, WB'JSPX 




(3) 



L (Ru) , uWL (Rh) > tV5*J*>h> (Pd) s 
*X~?2> (Os) , -TU^A (I r) Rtffi^ (P 

t) aH©e^ioist^^ «pj6-p^(c<t , 3^» 

[0 0 0 7] -7?, {S&SWl 2tt» #«S«E t 
5o C ©GHSBW 1 2 fctt, 05f;©<fc 9 (cHOffi 3 1 # 

^itenrv^o cnsncrtM** *ffi$i i (sffl© 
«s#e, ~e 8 ) srtasteEBB^sBfcffl^en 

§fc©T\ &«KWEi «fc2ffl (Mtl 6fB) ©P?UP 

[0008] sasttEi ©wnwteWisi"sw^fc 

zmimtEi icn&ztmu^xmmm i i©i*g» 
sifij-rstoi?*So z<Dfctb, mmoummi 20 

fctjE&woi&^ifttS"^ §tWEi ©saws** 

[0 0 0 9] 

1 0«u «B«ilft»9©rtl»cJKS«tu MA (fx 

t«bv ? xhH2^^nT*5D> ^tucm^e-i* 
3 # Karens, u^x hB 2 tejsiatsnfcWf 
« u^*x hn 2 fei^nr u^x bjf 2 xmesitz 

a®iR« nft « u s>x h a 2 *>> 6 am * nfc 2 &*?© 

TOW E i OiB^SS l»i6^tlfif SSfcAU 




#F*12 0 0 0- 1 0 6 1 1 7 



zt\,^?smim£.i>x^rco 
[0010] ctD&sKfmiz&vitzrzib 

J#SW©f- -V ~ fT" y ^ffiM b T> ^©ftBffififc 
[0 0 1 1] 

raisins** ±ebw**si"s^ 
j6> *%HJ©m?H-AB§*ts■©»«^i[nJ§§a^ w 

itffiSW 1 x 1 0 3 D • cm~l x 1 0 5 Q • cm©M3 

[°oo 1 2] -r*t>-5, *»Bo« : pe-2»jHi«wo 
iNMi«i> «&©«@i:. ^I^©ttffi^sv^^c^•al 
b t @5Tf « fiutsw * 5 w? e :- «i © 

»«filSl»fe:33V^r, «^gP#«> x l 0 3 

Q • cm~l X 1 0 5 Q • c mX$>Z>~S&ffltfUX l fc c b 

[0 0 13] ^©*ffi«5V^C^bT^fgP^C@ 

ip-T5©T% mffiFJ©®$t«+^{i:^;$V^i^SA s fe!3 s 
/•c b^bs «JtgWA^^Wefe5fcJ6> ^■ir- 
tfixio 3 Q • cm~l x 1 0 s Q • cmf&3iS3g 

/c*^f{i^fc-eafe5^ms©mffiJJit5i[**n5© 
[0014] fiafawt4»ssx#*»^**fe*- ®& ir 

{StUfgBtt© l jjS*^7> F4HoBfSO*ttilfcJMW 

zmtiLftin%wi%tfzx'Zz><DX\ mmicBMN? %ns. 

KiiftBijtoBffiStefias-rnfcf «t d m% bv\ 
[0015] ^fgwa, Kft*tv-»*aif©sfist-fe7 

5 v ^X^ 0 & < mM<DB.ffi(0'P% < £ fe-SP^B 




(4) 



# 



% 2000-1061 17 



[0 0 16] 

mw<Dmm<D&M] m 3 *%w<Dm i ns&0j©ft 
*mi&? s *s» e 1 t *«* e t @s 

mm 1 2tfJ£JgfrL 1 x 1 0 3 Q • c m~ 1 x 1 0 5 D 

(Dfrvm i icKLtcfe&mtm o „ ffi©gi$#i±-r^T 

[0 0 1 7] S 1 HSa^J<DH*{Blo]§l©*^ 1 1 *m 

gg-rsmffitfEi wmtmm^ aitic -fe^y 

^m®WE t oas^a^bfd^ e& (p t) * 
^mffiWE^cii, F^^^A^wff^aito'Ts^i: 

LT, ^^XS^^^y (T i) *i*»fc"r 

SSfilffi&JS/S'y h i 3£J£f£f So St, {SJfgPW l 
2fc@^-r?.gP^Ottic©2ElBlTtc, * ^ XJ£Sc <fc 
T i *£ja#fc-r*«£fli&B><y K 1 4Rtfl 5* 

^fSc a*, *&ii><y f i 3~i 5 

[0 0 18] fiJSBWi 2tt. SfiJW^fcUTKfl:^ 
VSR (S i C) StefflfS. ^W^WEi *rtaPfcE« 

1 5tfWFftS»fSffi«fcl 6f@cD^3 ltfjgjft? 

n, iorts»»te«> ^^xs^^st i 

^tit'J/f^-vy^^ (Mo— Mn) %^.$.ftt 
? %>&&ft&M*v F 1 6 fttfl 7 *W^n§. ^ 
[0019] fifflfeJUct?), ^WmtE i tta, 

1 2 t«jssftfcft 3 1 »c3 sttxttttA/jst* i 
s^isaaAb (05 (b) #ko > in«w*«o cnfc 

&tf l 5 GftfSW l 2te1&AL1t&Gm&Mrty F 
1 6Rt>*l 7 fc#SWcBS£ti5o 
E i tfGMfgPfcf 1 2 teffijeoffiBHfc-egHfcHJSSn 



[0 0 2 0] ±.ti<D&9.mfam*m? e-AB^SBrt 

fit (?f t\<&o 

[002 11 H5B, Sgl *WffiI©#«flil6iI»te*^S 
HffilHl^^-rHT'^So ^SffiE! lis SJriRi ~R 

~R 8G £tf-LT&iti2nTV3„ tot, ^ttffiE 
t tt, SiaRi ~R 8 Rt>*R lc -R 8 c«n^S$i^U 

[0022] 06 m2^sg^jo»«siRi§§©iaBse 
ss^jtaasc cntcfco, ^i*sawcjt^r, 

ffitfE t tt03©fgi*WJ©<fc5&*7>*J£R-et> 

[0 0 2 3] 07tt, ^3*SSf!l©^«®[5lS©mWS« 
«*^-ri2n?*0, (a) liH*<i[Rj§§<OKffi0T'fe 

.(b) immtfEt ommthZo mznmmo 

IWE, i±, *mffitn<07fr5.i-%. B7 0 (b) 

(DJ;^^, ffJWWi 2Jc@S^nsil<ote^»<1"S 

i zicmmmmtmm.^m^.t?>o e^*o€4 1© 
v_h, tWfc>fivMiifc«a*»^*4 i*asbrv4v» 

I2(t mi &tffg 2 MEfim N^kiKS 

[0 0 2 4] 




yfffim^n, »«fii«iiso«i?©an*i«ffi«*ns 
©r% »)tfeB5itfiA^±-r§o 

[0ffi©fg¥&»iBji] 

[02] Wfifciev'Hlin?f-y-^r«y^fttf?§»WIto 

[03] #8fll©^ 1 llMiJ©!*®!^©^?:^ 
f*#10T'$>£o 

[0 4 ] fg 1 gttffi J©«SttRtf ««f *«8SW*fcS 
£L.fcB#©^^ , r0t?*5o 
[0 5 ] IB 1 *»W©WMiiajaW)9«@ft*a<1"H'P 

[01] 




# M 2 0 0 0 - 1 0 6 1 1 7 



[0 6 ] *58B^oB 2 Hffi#iJ©ltm{ift§§©«J££7r:"f 

[07] *%w©^ 3 mMM<oBM®^<om^^t 

0-efe^o 

i o-if«iftS§ 
1 1 -fMil 

1 2 -ttttflltt 

l 3-Wiffi4B'<y K 

14-1 7-ipI^i^7 H 

2 i -awfi^a 
3 1 -Mass 

Ej — E 8 



[02] 





V 

I' 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

LJ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

j 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



4. 



COLOR OR BLACKAND WHITE PHOTOGRAPHS 



GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



